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1
MANUAL TEACHING CALCULATOR

BACKGROUND OF THE INVENTION

1. Field of Invention

The invention relates to a manually operated calcu-
lating device.

2. Bnief Description Of Previous Art

An early development of a manually operable calcu-
lating device is the abacus which comprises a plurality
of transversely spaced vertically disposed strings hav-
ing movable counters thereon but there is no resulting
numerical reading of a calculation.

In teaching simple or elementary arithmetic functions
to beginning school graders, it i1s very helpful to the
learning process to reduce mental calculations or the
combination of visual and mental calculations, such as a
teacher illustrating on a blackboard, to a hands-on situa-
tion in which the pupil or school grader apphes his
hands physically in carrying out the calculations dem-
onstrated by the teacher. Where the pupil can physi-
cally carry out the calculating function and observe or
see what he is doing, the mental process of absorbing
and understanding the calculation process and its result
is greatly expedited. This has been attested to by teach-
ers involved in teaching arithmetic to beginning learn-
ers.

SUMMARY OF THE INVENTION

This invention relates to an arithmetic teaching de-
vice for children learning simple arithmetic functions or
calculations wherein a hands-on approach supplements
and combines with the visual and mental processes of
explanation and illustration on a blackboard to expedite
the learning process.

The invention comprises a rod having individual
collars thereon of a sufficient number to accommodate
simple arithmetic functions with corresponding numer-
als 1n sequence.

By way of example, each fifth collar is colored to
readily display groups of five collars, now for subtrac-
tion, let us assume there are ten collars at the left hand
end of the rod with the numeral 10 visible just to the
right of the tenth collar. The student i1s requested to
subtract five. Hence he moves five collars to the right
and uncovers the numeral five with the movement of
the fifth collar. Thus his answer is visible, 10—5=35 and
he physically hands-on performed the calculations and
it registered mentally. The reverse would result in addi-
tion and the numeral 10 would be displayed at the right
of the tenth collar.

For an example of multiplication, with all collars to
the right end portion of the rod, move four collars to
the left end of the rod, then to multiply by two, move
another set of four collars to the left and the numeral
exposed at the right of the rightmost collar will be eight
which is the product accomplished physically, mentally
and visually.

For division, with the collars to the right end portion
of the rod, now, for the example, slide eight collars to
the left end of the rod as the dividend, with the divisor
of two, separate the dividend into groups of two collars
and there are four groups of collars which is the quo-
tient. So it is clear that the young learner is exercising
his faculties of hands-on or physical application respon-
sive to his mental and visual separation of the dividend
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into groups of two collars each and resulting in four
groups of collars, the quotient.

This process very remarkably supplements the visual
operation of a blackboard demonstration with the men-
tal comprehension of it. Thus the whole learning pro-
cess is expedited.

The above opinion has been fortified by those of
several accredited teachers who are engaged in teach-
ing the age group to which reference 1s had herein.

Thus it is the desire to provide a very simply operated
learning device for simple arithmetic functions to very
effectively expedite the otherwise traditional learning
process of just sight and hearing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a general view in front elevation;

FIG. 1A is a detail showing relative size of the parts
indicated taken on hne 1A—A of FIG. 2;

FIG. 2 is a view in longitudinal vertical section in two
parts of the invention; |

FIGS. 3-10 are segmental portions in front elevatio
showing various arrangements of specific portions
thereof which relate to the description thereof given in
the specificatton.

DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring to the drawings and more particularly to
FIG. 1, the arithmetic teaching device comprising the
invention herein is indicated generally by the reference
numeral 10.

Said device as illustrated here is made up of a rod
member 11 which for purpose of description herein is
shown to be in the order of twenty one inches in length
and one half inch in diameter having stop-support mem-
bers 12 and 13 at the ends thereof suitably secured
thereto as by being recessed to receive end portions of
the rod and have the same secured by recessed screws
not here shown.

Spaced along said rod and facing forwardly thereof
are the numerals 14 spaced apart and by way of example
are shown to be from 1 through 31. An unnumbered
space 15 along the rod is left to the right of the num-
bered extent for a purpose as will be indicated hereinaf-
ter.

Mounted on said rod are collars 16 corresponding in
number to the numerals on said rod. For ease of purpose
as will be further described, the alternate fifth of each of
said collars is a different color to readily indicate groups
of five collars each as at 17 being indicated as blue and
at 18 as being red.

The collars as here shown are made of a fairly ngid
plastic material having an outer diameter on the order
of 15/16 inches and an inner diameter on the order of 2
inches for easy sliding movement along said rod.

It will be understood that the dimensions recited are
relative and the collars as here indicated are of a size
readily manipulated for sliding along the rod. The rela-
tive size of the parts are merely a matter of convenience
for purpose of use. The collars may be rings of narrow
width. Exposed at the right of each collar is a corre-
sponding numeral when the collars are positioned as
viewed in the drawings.

The unnumbered length of the rod at the right end
portion thereof is for the purpose of merely placing
collars not being then used for calculation purposes.
With each ring in its relative position, it will be noted
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that its corresponding numeral will appear immediately
to its right. o

The rod and its end members although here indicated
as being made of wood, may be formed of a suitable
plastic material or other suitable material or materials
may be used.

The numerals are shown to be individual as spaced
but may be directly imprinted by being embossed or
impressed or may be applied to a strip secured to the
rod.

The invention herein lies not in the specific construc-
tion as shown but in the working inter-relationship of
the collars or their equivalents as manipulated on the
rod with reference to the corresponding spaced numer-
als on the rod.

A description of the operation will now be given.

Some simple calculations were described in the Sum-
mary hereof and similar examples follow.

First of all, all of the collars are moved to the left of
rod 14.

To 1llustrate steps in addition, refer to FIGS. 3 and 4.
Our first computation is to add three, two and one.
First, move the three collars at the left to the left end
portion of rod 14. If moving three collars to the left
does not register mentally a number, then the operator
will be told to watch the numbers as the collars are
moved and when the third collar is moved, the numeral
three will be seen at the right of the third collar. Then
a next group of two collars are moved to the left fol-
lowed by the movement of a single collar. Then the
operator will be told to note the numeral at the right of
the last collar moved and the numeral 6 will be seen
which is the answer. This is obvious to the reader but it
must be borne in mind that the operator is a small child
having had no formal previous experience in counting
and 1in working out the calculation indicated.
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time. After having been thus moved, the operator will
see the numeral 5 at the right of the colored collar. The
child will then move two collars back to the right leav-
ing three as indicated by the numeral 3 on rod 14 at the
right of the right end collar remaining. Thus five less
two equals 3.

The final calculating explanation is in division. Our
example will be to get the quotient or answer of eight
divided by four. Reference is had to FIGS. 9 and 10.

The child operator, given the problem, is instructed
to move eight collars to the left. He can move the first
group of five by moving the leftmost colored collar and
then move additional collars until the numeral 8 is just
to the right of the last collar moved. The teacher will
next explain that four will go into eight just as many

- times as groups of four can be taken away from eight.
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For multiplication, refer to FIGS. § and 6. All of the

collars will be moved to the right hand portion of rod
14. The problem is to multiply four times two. Hence
the child operator moves to the left end portion of said
rod, the first group of four collars or one at a time until
the numeral 4 appears in the rod at the right of the last
collar moved. Then the next four collars are moved to
the left to abut the adjacent collars of the first group
moved. That done, the operator sees the numeral eight
at the rnight of the last collar moved and this is the prod-
uct and the answers or product. Thus sets of four collars
each moved twice or four times two equal eight. The
elements of seeing and doing in registering with the
operator mentally carry out the learning process result-
ing from the use of the invention herein.

Now for illustrating subtraction, refer to FIGS. 7 and
8. At the beginning of each example, the collars will be
moved to the right on the rod 14. The problem here will
be to take away two from five. It is understood of
course that all of the steps indicated for purpose of
calculation are carried out under varied and demon-
strated direction of a knowing person such as an accred-
ited teacher who may have an enlarged model of the
invention for demonstration.

The child first counts one by one the first five collars
to the left and moves them one by one to the left end of
rod 14 or the child may move to the left the first colored
collar at the left and five collars will be moved at one
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The child operator is instructed to count out the right
hand four collars of those just moved and move them to
the right. Then the child operator will be instructed to
move an additional four collars to the right. Thus with
two sets of collars of four each having been moved to
the nght, nothing remains. Thus with two groups of
four making eight, eight divided by four equals two.
The number of separated groups make clear the answer.
Thus the divisor is two.

Again it is emphasized that under instruction or on his
own, the child operator has a hands-on approach in
physically moving individual collars to make up groups
of four each separated one from the other, he has the
visual experience of the physical counting and the ab-
sorbtion of it mentally. Thus a significant impact is
made on the learning process of the child operator.

Thus 1t 1s seen that there has been provided a simply
constructed and very effective tool or device for teach-
ing arithmetic calculations to a small beginning learner
by employing the child’s three significant senses, the

- physical, visual and mental senses which in acting to-

gether expedite the learning process.

It will of course be understood that various changes
may be made in the form, details, arrangement and
proportions of the product without departing from the
scope of the invention, which, generally stated, consists
in a device capable of carrying out the objects above set
forth, such as disclosed and defined in the appended
claims.

What 1s claimed is:

1. A manually operable arithmetic calculating device,
having 1in combination,

a single rod,

a stop member at each end of said rod,

said rod having thirty one rings thereon slidable

therealong,
said rings being colored with each fifth ring being of
a different color to indicate groups of five rings,

numerals on said rod corresponding in number to the
number of said rings and respectively appearing to
the right of each ring,

an unnumbered length of said rod extending from the

last aumber thereon to provide a space for unused
rings, and

said stop member being of a height to elevate said rod

on a flat surface sufficiently to move said rings in

making calculations.
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